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     We present the imaging and pathological features of a 38-year-old man in whom a 
large parapharyngeal solitary fibrous tumor (SFT) on the left side was found. On MRI, 
the tumor showed a nodule-in-nodule appearance. The inner nodule revealed high signal 
intensities both on T1- and T2-weighted MR images. The entire tumor showed 
heterogeneous enhancement on gadolinium-enhanced T1-weighted images. 
18F-fluorodeoxyglucose (FDG) positron emission tomography (PET) identified 
heterogeneous radiotracer uptake of FDG in the inner nodule of the tumor. Histologic 
examinations revealed an admixture of growth patterns, including a “patternless 
pattern” and “haemangiopericytoma-like pattern”. The tumor was positive for CD34.       
     Imaging features of SFT arising in the parapharyngeal space are discussed with a 
review of literatures. This is the first report of FDG-PET finding of SFT arising in the 
head and neck. More cases are needed to achieve diagnostic significance from 
FDG-PET findings of parapharyngeal SFTs.  
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     Solitary fibrous tumor (SFT) is a mesenchymal tumor that most frequently arises 
from the pleura [1]. Occasionally, SFTs arise in extrapleural sites such as the lung, 
mediastinum, pericardium, and meninges [1]. SFTs can also be found in various head 
and neck sites. Although rare, these locations have included the infratemporal fossa, 
parapharyngeal space, nose and paranasal sinuses, soft palate, epiglottis, as well as the 
thyroid, parotid, and submandibular gland [2-10]. Complete resection is the treatment of 
choice. 
     Herein, we report a case of SFT arising in the parapharyngeal space, describing 
the MRI, CT, and 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET) 







     A 38-year-old man presented with a persistent bulging mass on the left side of the 
oral cavity and gradually pronounced snoring. Physical examination revealed a large 
mucosally covered mass on the left side of the oropharynx. A mobile, painless, firm 
mass was also palpable in the left parotid region.  
     On contrast-enhanced CT images, the parapharyngeal tumor showed 
heterogeneous enhancement (Fig. 1A). The tumor was shown to have a 
nodule-in-nodule in appearance on MRI. On T1-weighted images, the outer nodule was 
isointense relative to muscle (Fig. 1B); however, the inner nodule demonstrated 
heterogenous signal varying from iso- to high-signal intensity. On T2-weighted images, 
the inner nodule demonstrated higher signal intensity centrally with a peripheral rim of 
mixed iso- to high-signal intensity (Fig. 1C). The tumor revealed heterogeneous 
enhancement on gadolinium-enhanced T1-weighted images except for the central part 
of the inner nodule (Fig. 1D). The corresponding PET scan identified heterogeneous 
uptake of FDG in the parapharyngeal tumor. The mass showed mild radiotracer uptake 






mesenchymal tumor, specifically schwannoma involving the mandibular branch of the 
trigeminal nerve, was assumed and surgical treatment was planned. A transverse 
incision was made in the upper neck, and the mass was identified deep in the neck, on 
the lateral wall of the pharynx. The tumor was firm, measuring 65 x 50 x 40 mm, and 
the surface was macroscopically smooth and clearly identified. The tumor was not 
adhesive to the vessels or nerves, so it could be bluntly dissected from the surrounding 
tissue via a transcervical approach without mandibulotomy. The first bite syndrome was 
observed for several months after surgery, but it was spontaneously improved. 
     A yellowish-white nodule was shown in the fibrous nodule with a 
nodule-in-nodule growth pattern after cutting on gross examination (Fig. 2A). 
Histologic examination revealed that the tumor was mainly composed of spindle-shaped 
cells with varying amounts of collagen (Fig. 2B, D). The tumor cells and collagen tissue 
were arranged in a random pattern, known as a “patternless pattern” (Fig. 3A). There 
was moderate pleomorphism, occasional mitoses (1-2/10 high-power fields), and 
prominent vascularity with a “haemangiopericytoma-like pattern” (Fig. 3B). 






progenitor cell antigen (Fig. 3C), but negative for S-100. On the basis of these findings, 
a final diagnosis of SFT, with a benign histologic appearance and areas of cellularity 







     SFT, an unusual type of spindle-cell lesion that is most often encountered in the 
pleura, can be quite difficult to diagnose because of its ability to simulate a variety of 
soft tissue neoplasms [11]. SFTs are characterized by a variety of growth patterns. The 
tumors commonly show narrow cords of cells with interspersed thick bundles of 
collagen (patternless pattern), admixed with areas showing a prominent 
haemangiopericytoma-like and angiofibroma-like appearance, neural-type fascicular 
areas with wavy nuclei, and occasional herring-bone formation. Most cases of solitary 
fibrous tumor are benign and cured with complete resection. Malignant SFTs are 
distinguished from benign SFTs only by an invasive growth pattern, high cellular 
pleomorphism, and abundant mitotic activity [1].   
     It has been reported that mature fibrous tissue usually has a lower signal intensity 
on T1- and T2- weighted images, and this is related to the area of hypocellularity and 
abundant collagen in the stroma [12, 13]. In the present case, the tumor showed a 
nodule-in-nodule appearance on MRI. The hypocellular, but more collagenous outer 






T2-weighted images compared with the hypercellular, but less collagenous inner nodule. 
Intense enhancement of SFTs is supposed to be due to its high vascularity. Lee et al. 
reported that the intratumoral low attenuation areas on T1-weighted images correlated 
with myxoid or cystic degeneration [14]. All these reports explain the compatibility of 
MRI findings with the histological findings of high vascularity and partial degeneration 
in the present case.      
     The imaging features of the nine previously reported SFTs of the parapharyngeal 
space are summarized in the Table. On MRI, all SFTs showed heterogenous high signal 
intensity on T2-weighted images. On contrast-enhanced T1-weighted images, 
heterogeneous enhancement was observed in four of five parapharyngeal SFTs and 
homogenous enhancement in one. On contrast-enhanced CT images, heterogeneous 
enhancement was observed in all SFTs arising in the parapharyngeal space. Thus, these 
findings are commonly observed in SFTs although they are not specific to this diagnosis.  
This is the first report of FDG-PET finding of SFT arising in the head and neck. Our 
FDG-PET findings identified hot areas in the inner nodule of the tumor, a hypercellular 






benign fibrous tumors from malignant mesotheliomas in pulmonary lesions [15], we 
need to collect more cases to achieve diagnostic significance from FDG-PET findings of 
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Fig. 1. (A) Contrast-enhanced CT findings. The tumor is located in the anterior 
compartment of the left parapharyngeal space. Heterogenous enhancement of the tumor 
was observed. The mass displaces the carotid sheath posterolaterally (large arrow), and 
parapharyngeal fat medially (arrow heads). The mandibular ramus was scalloped due to 
the large size of the tumor (small arrows). (B-D) MRI findings. The parapharyngeal 
tumor showed a nodule-in-nodule appearance.  (B) Axial T1-weighted MRI. Inner 
nodule showed iso- to high- signal intensity. (C) Axial T2-weighted MRI. Inner nodule 
showed heterogenous high-signal intensity. Outer nodule revealed iso- to high-signal 
intensity. (D) Axial gadolinium-enhanced T1-weighted MRI demonstrated the strong 
enhancement of the tumor except for a part of the inner nodule. (E) Axial 
18F-fluorodeoxyglucose (FDG) positron emission tomography (PET) findings show 
heterogeneous increased uptake of FDG in the tumor in the left parapharyngeal space 
(arrow).  
 






(B) Microscopic examination of the inner nodule showed a hypercellular, but less 
collagenous histology. A part of the inner nodule showed an area with degeneration (C). 
(D) The outer nodule presented a hypocellular, but more collagenous area, in contrast to 
the inner nodule. 
 
Fig. 3. The admixture of two or more growth patterns within the same lesion is a 
characteristic histological feature of solitary fibrous tumor. (A) The tumor is composed 
of narrow cords of cells with interspersed thick bundles of collagen (patternless pattern). 
(B) Tumor cells are arranged around collapsed, irregular, branching capillaries and large 
vessels. (C) Immunohistochemical staining of the tumor with anti-CD34, a myeloid 













Author (Reference No.) CT Findings MRI Findings FDG-PET Findings
Safneck, et al . (12) heterogeneous enhancemenND ND
Al-Sinawi, et al . (11) ND Gd-T１：heterogeneous enhancemND
Gangopadhyay, et al . (10heterogeneous enhancemenND ND
T1: hypointensity
T2: heterogeneous high intensity
Gd-T１：heterogeneous enhancem
T1: isointensity
T2: heterogeneous high intensity
Gd-T1: homogeneous enhancemen
Cizmarevic, et al . (6) heterogeneous enhancemenT2: heterogeneous high intensity ND
T1: isointensity
T2: heterogeneous high intensity
Gd-T1: homogeneous enhancemen
T1: homogeneous high intensity
T2: heterogeneous high intensity
T1: hypo-isointensity








heterogeneous uptake of FDG
ND: not done; Gd: gadolinium-enhanced; FDG:18F-fluorodeoxyglucose.
Table: CT & MRI findings of solitary fabrous tumors arising in the parapharyngeal space
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